Introduction
We study the following initial and boundary value problem N (0.1) " Att " H 557 OvlVt) + *<*.«t> - and The aim of this paper is to prove two theorems. In Theorem 1, the existence and uniqueness of solutions of problem (0.1)-(0.4) is proved. In Theorem 2, we prove that if a = 0,f(0,0) = 0 and k is sufficiently small then the unique solution u of (0.1)-(0.4) decays exponentially to 0 in some sense as t -00 .
Ij. We first set some notations
where WQ 1,q is the usual Sobolev space on £>• For simplicity of writing, we shall also use the following notation for Sobolev spaces let (.,.) denote either the L^-inner produot or the pairing of a continuous linear functional with an element of a 0 funotion spaoe. The L -norm will be denoted by ||«||. For 1 < q < co WQ 1 » q is a reflexive and separable Banach space with respect to the norm We denote the dual of WQ 1,q by W" 1 » q ' where 1/q + 1/q' = 1.
Theorem

1.
Let uQ be in W0 1 , u1 in L 2 . Then the initial and boundary value problem (0.1)-(0.4) admits a unique weak solution u on [O,T] where the c nk satisfy the following system
It follows from the hypothesis of the theorem that the system (1.1) has a solution on an interval [0,T n ]. The following estimates allow one to take T" = T for all n. n Step 2. A priori estimates. Multiply eaoh equation in (1.1) by c nk (t), sum up with respect to k and then integrate with respect to the time variable from 0 to t. We then have |(f(u n ,u n t),u n t)| ¿|(f(u n ,u n t) -f(0,0),a n t)| + + | f(0,0)| u n t|dx^l (3k+|f(0t0)| )||a n t t" + 2 + ^||Vu n || + \ If (0,0)1 meas.Q, where 3*>0 is such that || u| 2 <jr|| V u|| 2 for all u in HQ 1 .
By (1.2), (1.3) and Gronwall's lemma, we get
/||Vu n t(s)|! 2 ds^J l|u n t(s)||P>p ds + C^C. 0 0 In deriving (1.5), we have made use of the inequality (1.6) ab^a q /q + b q /q for a,b>0 q ,q' > 0, 1/q + 1/q' = 1.
? " Now, let us multiply each equation in (1.1) by t c ^(t), sum up with respect to k and then integrate with respect to the time variable from 0 to t. We have after some rearrangements t (1-7) /sVttll de + T llAlll^p = -t 2 (Vu n ,Vu n 0 t t 2 -J s 2 (f(u n ,u n t),u n tt)ds +J s 2 || Vu n t|| ds 0 0 t t + 2/ s(Vu n t,Vu n )ds +f/s||u*t||PfP ds.
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Quasillnear wave equation
By (1.6), we get (1.8) t 2 |(Va n ,Vu n t )|< ^ »»"tif.p + C 2'
Next, by (0.4) and (1.4), t t g (1.9) J s 2 |(f(u n ,u n t ).a n tt )| ds^i/ s 2 |lu n tt || ds + C3. 0 0
It follows from (1.4), (1.5), (1.7), (1.8) and (1.9) that t 2 (1.10) /8 2 ||u n tt || ds$C.
Henoa tu 11^ is bounded in H 1 (Q).
By Holder's inequality, |Uu,v)|< c||u||f; 1 p ||v|| 1fP .
He nee (1.12) IIH .^p^ciiuiipyj.
By (1.4) and (1.12), it follows that
On the other hand, we have (1.14) f(u n ,u n t ) is bounded in L 2 (Q).
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Step 3. The limiting process. By (1.4), (1.5), (1.11), (1.13) and such that (1.14), (u n ) has a subsequenoe, still denoted by Hence, in order to establish (1.21), it will suffice to prove that there exists a subsequence (u+) of (u Henc«, (u n t ) has a subsequenoe (u£) such that g/t) = ||u£(t) -u t (t)|| 3/2 a.e. L
We claim that (u£) satisfies (1.22). Indeed, by Holder's inequality
Ig^it j| « C||uJ(t) -u t (t)||« Const.
Hence, by the dominated convergence theorem, we obtain T JV<t) -dt --0 0 as claimed.
If we pass to the limit in the equation (1.1) with n = we find without difficulty from (1.15), (1.16), (1.18) and (1.19) that u(t) satisfies the aquation |j-(u t (t) r v) + (Vu,Vv) + ($,•) + (X ,v) = 0 for any veW 0 1,p . Thus Since (u n t,wk) -~(ut,wk) in L p (0,T) weak and (u n tt,wk) --"" ( u tt' w k^ in lP '(°» t ') weak we have ( u n t(0) ,wk)-( ut{0) ,wk). Hence u^fO) = u1. We prove now that X = f(u,ut). By (1.15) and (1.20) we get (1.27) f(u n ,u n t) -f(u,ut) a.e.
It follows from (1.14) and (1.27) that f(u n ,u n t)-f(u,ut) in L 2 (Q) weak. Henoe X = f(u,ut) as claimed.
Next, we claim that
We shall require the following lemma J (II ut(t)|| 2 + ||Vu(t)|| 2 ) + J (5,ut)ds +J (f(u,ut),ut)da . 0 0 = ¡Him 2 + iivuj 2 ).
P r o o f . Let tQ,t e (0,T), tQ < t and let v(x,t) be the function defined ag in [6j v(x,t) = (8m(t)ut(x,t)*<?n(t)*9n(t)) 8 n (t), where 9m(t) is a continuous, piecewise linear function on [0,1] defined as follows^ 8m(s) = 1 if t0 + 2/m <e < t-2/m, Qm(s) =0 if s>t-1/m or s<t0+1/m and 9n('t) is a regularizing sequence of <8 (R).
Taking the inner'product of (1.29) with v(x,t) and integrating from tQ to t, we obtain by passing to the limit as m and n -»-t» t (1.30) 1 (||at(t)|| 2 +||Vu(t)|| 2 ) + / ($,ut)ds + t / (f(u,ut),ut)ds = 1 (||ut(t0)|| 2 +||Vu(t0)|| 2 ). Taking the inner product of (1.32) with and integrating with respect to the time variable from 0 to t we obtain , where j-> 0 is such that || ul^jll Vu|| 2 for all u in H0 1 . Then the solution u(t) of (0.1)-(0.4), which exists for allt>0 according to Theorem 1, decays exponentially to 0 as t --oo in the following sense lkt(t)|| 2 + ||Vu(t)|| 2 <: Ce"^ for 0<t
for some £>0. Proof. Let u n be the Galerkin approximations of the problem (0.1)-(0.4) as in the proof of Theorem 1. Multiplying each equation of (1.1) by c^it) and summing over k gives (1.35) & [(u n ,u n t) + l||Vu n || 2 ] + ||Vu n || 2 -||u n t f + + (f(u n ,u n t),u n ) = 0.
Multiplying each equation in (1.1) by o^(t) and summing over k gives (||u n t||S||Vu n || 2 ) +||Vu n t|| 2 + (f(u n ,u n t,u n t) «= 0, -337 - 
